TNFα is required for the production of T-type Ca(2+) channel-dependent long-term potentiation in visual cortex.
Monocular deprivation produces depression and potentiation of visual responses evoked in visual cortical neurons by stimulation of deprived and nondeprived eyes, respectively, during the critical period of ocular dominance plasticity. Our previous studies suggested that T-type Ca(2+) channel-dependent long-term potentiation (LTP), induced by 2 Hz stimulation, mediates the potentiation of visual responses. However, it was proposed that the experience-dependent response potentiation is mediated by tumor necrosis factor-α (TNFα)-dependent homeostatic synaptic scaling but not by Hebbian synaptic plasticity, because the potentiation was absent in TNFα knockout (TNFα-KO) mice. In this study, we investigated whether TNFα is required for LTP induced by 2 Hz stimulation using visual cortical slices prepared from critical period mice and rats. The production of LTP was prevented by pharmacological blockade of TNFα in rats and mice. LTP production was also prevented by an inhibitor of TNFα-converting enzyme that converts membrane-bound TNFα to soluble TNFα. In TNFα-KO mice, LTP did not occur and was rescued by exogenous soluble TNFα. Soluble TNFα was required for LTP production only during a restricted time window soon after 2 Hz stimulation. These results strengthen the view that T-type Ca(2+) channel-dependent LTP contributes to the potentiation of nondeprived eye responses following monocular deprivation.